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The Use of Terrestrial cyanobacteria 
for the Rehabilitation of Arid Soils: 
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! Arid environments are dominated by microbial 
communities (Cyanobacteria, algae, Lichens, Fungi, Bacteria, 
and Mosses) 
! Cyanobacteria
" Photosynthetic, Azototrophic (fix nitrogen)
" Active when wet, dormant when dry → Desiccation 
tolerant
" 70% of ground cover, 99% of nitrogen input
" Cyanobacteria are first to colonize new substrates. 
Background

What’s in a name? Biological Soil 
Crusts (BSCs)
! Also known as “cryptogamic soils”, 
“cryptobiotic”, “microbiotic”, or 
“microphytic” crusts





The BSC microbial community: 
“Terrestrial Pondwater”
! Cyanobacteria




! Bryophytes (mosses and liverworts)
! Protozoa (single celled animals)




























What’s holding the place in place?
$ Up to 70% of the vegetative cover in deserts 
$ Slime covered filaments bind soil particles together
$ Frost heaving in cool deserts → water infiltration
$ Organic matter → water holding capacity 
•→Carbon Sequestration
$ Creates mechanical barrier that prevents the establishment 
of exotic weeds (Cheat Grass)
Crust and Soil Fertility
! Secretes nitrogen (10 kg • ha-1 • yr-1)
! Chelates micronutrients 
"(Fe, Mn, Co, Ni, Zn, etc.)
! BSCs contribute soil organic matter:
" Improves water holding capacity
"Provides energy for bacteria and fungi 
% facilitates biogeochemical cycles
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Figure 1: Soil Cholorphyll
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Treatment Combinations
Figure 4: Nitrogen- 14 months total incubation 
(winter interval)
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